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CIIPABKA 

OefleparibHbiCi HHCTi/rryT npoMbiLuneHHofi co6cTBeHHOCTi/i (flanee - Mhcthtyt) HacTO*mi/iM 
yflOCTOBepneT, mto npi/ino>KeHHbie MaTepi/ianbi ABJiflioTC* tohhwm BOcnpon3BefleHi/ieM 
nepBOHanaribHoro onwcaHWfl, cfcopMyribi, pecfcepaTa n MepTeweii (ecnn WMeKrrca) 3a*BKi/i 
Nq 2004105108 Ha Bbiflaqy naTeHTa Ha U3o6peTeHi/ie, noflaHHOW b HHCTHTyT b cfreBpane Mecai4e 
24 rh* 2004 rofla (24.02.2004). 

YCTpOMCTBO flJlH ycf)-06nyHeHHfl KO>KHblX 

noKpoBOB nenoBeKa. 
Con^pnti BepTHKanbHbM. 

BAMKYJIOB BaneHTMH A*aHacbeBHH 
MMXAl/lflOB Cepreii EBreHbeBHH 
MMHMXMH flMMTpwM KDpbeBHH 

BAI^IKYJIOB BaneHTMH AcfraHacbeBL/N 
MHXAI/lflOB Ceprefi EBreHbeBi/in 
MMHMXHH flMMTpuCi lOpbeBi/iM 
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fleMCTBMTexibHbie aBTopbi: 
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2 □ 0 * 

YcTpoMCTBO flnn yc|)-o6jiyMeHii5i kojkhux noxpoeoB wenoeeKa. 

COJinpMH BepTHKaJIbHblM. 

M3o6peTeHMe othocmtca k mgammmhckom TexHMice, a mmshho, k 
CBeToo6jiyHaiou4MM ycrpoMCTBaM TepaneBTMMecKoro Ha3HaHeHM* 
Mcnojib3yeMbix AJia JieMeHiia kojkhwx 3a6oneBaHWM (t3kmx KaK ncopnas, 
KpacHbifi nnocKMfi JiHiuaw, Bi/nwmro w AP). renepaww BUTawiiiHa D3 v\ 
npocfcMJiaKTMKM pa3fiMMHbix (Jjopwi ocreonopo3a. Kpoiwie Toro, ycrpoMCTBO 
mojkst vicnonb30BaTbcyi b canoHax KpacoTbi w cryAMJix 3arapa b 
KOCMeTMMecKMX m Lienyix. 

H3BecTHO ycrpowCTBO ana yjibTpacfrwoneTOBoro oojiyMeHMS kokhwx 
noKpoeoB MenoBeica cro«, b Anana30He 320-400 hm, - conapniA, 

BepTMKanbHbIM M3BOAWMbIW CfrwpMOW SUltVlSion npOM3BOAMMblM <t>wpMOM 

ALISUN .HMAepnaHAbi (cM.npnno»<eHwe: npocneicr npow3BOAMTena 
«HoBbie BepTMKanbHbie cojihpwm SunVision») , coAep>Kamee Kopnyc c 
ABepbK), BHyrpw KOTOporo ycraHoeneHb! 48 jitOMWHecueHTHbix nawin Ana 
3arapa, aJimhom 2 wieTpa m ajieicrpuHecKOM MOU4HOCTbio no 180 Bt 
KajKAaa. Jlawinw pacnonoaceHbi c paBHbiM ymoBbiiwi waroM BOKpyr 
o6u4ew ocm, HBnfiiou4eMCfl b to *<e Bpeiwifl ocbio co/iapM*. napamieribHO c 
Hew m Ha paBHOM yAaneHMW ot Hee ( okojio 440 mm.)- Ohm cHaorceHbi 
o6u\wm 3epKanbHWM pec{)rieKTopoM t KOTopuii ycraHOBJieH Ha paccroHHMM 
10 mm ot noBepxHOCTM jiaMnbi, Me>KAy naMnaMM m KopnycoM m 
npeAcraBnseT co6om KpyroBOH mmjimhaP c BHyrpeHHeM 3epKaribHOM 

nOBSpXHOCTbK). yCTpOWCTBO MMe©T CWCTeMy B03AyUlHOrO OXTI3>KA©HMJ5 

jiaMn w MenoBeKa. HeAOCTaTKOM AaHHoro ycrpowcTBa aBJineTCH hm3kmm 
Knfl m 6oribiuafi noTpe6rifleMafl MomHOCTb. 

OueHKa Knfl npoTOTwna. 

npuHMMan bo BHMMaHwe oceByio CMMMeTpnto BepTMKanbHoro COJlSipi/l*, 
B03MO>KHOCTb MenoBeKa npMHMMaTb pa3J1MHHbie nonoweHMH bo BpeM* 

ceaHca, m mmga b bmay. ^to ujMpMHa nnen m Ta3a MenoBeKa b 
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6onbiuMHCTBe cnyMaeB 6nn3Ka k 500 mm, cnpaeteAniiBO npeACTaBiiTb 
3aropaioiJ4ero, KaK ycnoBHbiM BbinyiuibiM a6cop6ep - KpyroBOM mmjiiihap 
A^aMeTpoM 500 mm, paenoJicWKeHHbiM coocho c conapweM. 

CAenaHHbte AonymeHMs npitBOAflT k ocecwMMeTpiiMHOw pacneTHOw 
MOAenM BepTKKanbHoro connpvm, pj\a nccneAOBaHMH kgtopoh 
AOcraTOMHO paccMOTpeTb AByMepHyio 33AaMy (cm 4>wr. i). 
Ty MacTb ynbTpacjsMOJieTOBoro M3.ny»4eHH5i naMnbi 1, KOTopas nona^aer 
Ha a6cop6ep 2 npsmo ot naMnbi mum nocne OTpa^eHwa, 6vasm cnwTaTb 
nonesHOM. Ee aojikj b o6meM M3ny4eHWM nawnw npwMeM 3a Knfl 
naMnbi. Oh nwcneHHO pase-H KFIfl Bcero connpiiJ!, bbmay CMMMeTpww 
MOAenn (3aTpa™ Ha BeHTunyimiio, AeKopaTMBHyio noACBeTKy m T.n. b 
AaHHOH oueHKe He ynacTByioT). B TepMWHax mouihoctm KHfl cojisrpmh 
onncbiBaeTCfi cfjopMyjiow: 

(1) KnA = 100% ( <D y<t,.np +<l>y4>.oTp. )/<&y#. 

rAe: 

0 y <p.np. -npnMOM noTOK y<J>-M3JiyMeHM5? s nonaAa»ou4MM na a6cop6ep 6e3 

OTp3>KeMM5?j 

A 2 

O ycp.np. = J OA y{ p.np dA; 

<J> y<p.oTp-- noTOK y<P-M3JiyMeHMfi, nonaAaroLqMM Ha a6cop6ep nocne 
OTpa?KeHH$i : 

A 2 
f 

0 y<p.orp- = J ^A ycp.oTp dA 



A,! 



0 yf p _ noTOK yO-nanyHeHHfl, co 3flaBaeMbift rjaMnoii (oTHOiueHne aHepniM 
nepeHoewMOM M3JiyMeHneM ko BpeiwieHM nepenoca 3HaHWTejibHO 
npeBbiiuaioLLieM nepuoA KOJie6aHWM, Bt ): 

A 2 

<t> y<|> = J 3>Ay<pdA 

Aj 

<J>a ytp - cneinpajibHayi nnoTHOCTb noTOKa ( noTOK npwxoAfluiMMCH Ha 

eAMHMMHblM IIHTepBan AJ1MH BOJIH, Bt / HM ) . 

TaK KaK nawma M3nyMaeT oflimaKOBO bo Bcex HanpaBJieHUfix 
(AM4>y3Ho), bo BceM MHTepecyioLLieM Hac Awana30He ajiwh bojih, 
ypaBHeHMe (1 ) mo>kho sanncaTb <4epe3 ymoBbse BenwHWHbi: 

Of np.cp + OL oTp.cp. K otp 

(2 ^ KM A = — 1 00% 

2k 

me: 

«-np.cp - cpeAHfls sejiMMMHa yrna a np , ; 

Of.np. - yron fioa KoropbiM svtReH a6cop8ep m tg^kh Ha noBepxHocrw 
jena CBeMeHwa jnaMnw ; 

<X-oTp.cp — ep@AH^s BefifeiHHHa yrjia oc C tp; 

(Xo Tp - yron noA KoropbiM BMAen npocBeT Mex<Ay nawnaMM b 
pecfcneicrops 3 M3 tomkm Ha noBepxHocTM rena cbsmshmji nawnbs; 
K oip. — K03€|5(j5Wi4w©HT OTpa>KeHW8 pecfcneicropa; 

JiiOMMHecMeHTHbix nawin, npuMeHsieMbix b connpMflx, TenoM 
CBeneHH^ fiBJiaeTCfl cjiom JiioMMHoqxjpa, noBTopfi k>U4H m reowieTpnio 
creKnflHHOM ra3opa3psiAHOw TpyoKM, w yrnu <x n p.cp. m <X 0 Tp.cp 
onpeAexifiiOTCfi cooTHOUieHWflMH: 



J a(cp)dcp 

"<Po 



(3) Otrip.cp. 



2<p 0 



92 

2 J a(cp)d(p 

<Pi 



(4) <X OTp.cp = 



<P2-q>i 



B BbipswceHMM (3) npeAenw MHTerpMpoBaHMH : cpo m -<po cyTb ymoBbie 
KOopAMHaTbi « -rcweK 3aKaTa » Em F, T.e. t3kmx ToneK noBepxHOCTM 
nawinbi KOTopwe neacaT Ha o6imx KacaTenbHbix Jiaiwinbi m a6cop6epa EP 

m CF. Bee tohkm noBepxHOcru Jiaiwinbi c KOopAMHaTOM cp 6onbiue (p 0 HO 
iwieHbiue 2tt -Cpo, HenocpeACTBeHHO He o6nyMaiOT a6cop6ep. Xapaicrep 

3aBMCMMOCTM yma a np . ot ymoBOM KOopAMHaTbi M3nyHaK>meM tohkm Ha 
noBepxHOCTM Tena CBeneHM* Jiawmbi npoMniocTpMpoBaH Ha qbMr.2. 



(5) cpo = tt / 2 + Arcsin (( R-r ) / L ) 

YmoBbie KOopAMHaTbi «TOHeic 3aKaTa» G m H aji* BbiHMcneHM* <X o T p.cp 
TaioKe onpeAenflioTCJi M3 reoMeTpMM coJiapMfl m 3Aecb He npMBOA*TC*. 
CxeMa TpaeKTopMM npoxoacAeHM* Me>KAy nawinaMM nyneM, 
OTpa>KeHHbix pecfrnescropoM npMBeAeHa Ha qbMr.3. Xapaicrep 

33BMCMMOCTM BeJlKMMHbl yma Oi OTp. OT nOJlOHCeHMH TOM KM Ha 

noBepxHOCTM riaMnbi M3o6paaceH Ha qbMf. 4. 



ripuMBHMB cpopMyriy (2), (3) m (4) rt\* oqeHKM scpcpeKTMBHOCTw 

npOTOTwna c pa3iwiepaMM : L = 440 mm, R=250 mm, r = 20 mm, no/iyHWM. 

<X.np.cp = 70,52 ° ( 1 ,23 paA) 

Of orp.cp = 8,95° x 2= 1 7,89 ° ( 0.31 paA.) 

= 1 ( nonaraeM 3epKaiio MAeanbHbiM ). 
KllA =' 24,59% 

3Aecb 0 y<1 ,.arp. = 0,0497 & y( p. ( 0,0447 cpy* A"* sepicana M3 HMcroro 
anHDMMHMFi c Koxp = 0,9). Bicnafl OTpaacaTena b KSIfl HeBenwc, TaK ksk 
jik>6om nyn, He nonaBi±iM*i Ha a6cop6ep nocne nepBoro OTpaaceHiia, 
y>Ke He 6yfleT nornouuieH a6cop6epoM, bbmay "roro, hto npocBeTbi Me?KAy 
jiaMnaMM Manbi w nyn He MMeeT bo3Mo>khoctm npeTepneTb oTpaxceHwe 
ABa>KfibJ. B 3tom nenco ySeAMTbc* nyrew necnojKHbix reoMeTptmecKnx 
nocrpoeHWW. 

PesynbTaTbi pacMeTQB, npoBeAeHHWX na ochobs AByMepHOW 
MOAenn noATsep/KAaiOTC* peaynbTaTaMW i43MepeHww sHepreTWHecKGM 
ocseLMSHHOCTM b MKTepecyiOLMeM AwanasoHe, nposeAeHHbiMH aBTopaMM 
b npoTOTwne. 

TaKMM o6pa3QM, Mb! ycTaHOBMfiM, hto KFlfl npoTOTwna He 
npeBbimaeT 25%, m mto npwMeHeHHbiw b h§m oTpa>KaTejib HanpaBJiaeT 
Ha a6cop6ep okojio 5% vremyHeHiifi naMn. 

TexHHMecKow 3aAaHeH, Ha pemeHHe kotopom HanpaBJieHO w3o6peTeHne 
fiBfi*eTCfi ysenimeHiie KF1£ ycrpowcxBa. 

nocTasneHHa?! TexHi/wecKa* saAana pemaercp. nyreM yMeHbiueHMfs 
mnmecTBa naMn h saMenb! iepyrosoro t^jiMHApHHecKQFG pe<£neKTQpa 
Ha pecpneicrGp, cocto*u4WH hs o&beA^HeHHbiX s eAHHyio noaepxHOCTb 
2n MepeAy»oiMMXC5? y-jacrscos sBonbseHTHbix uwjTMHApw-iecKMX 
nose^XHOCTeM Asyx bwaob, asoJiiOTaMW Kcrropbix BbicrynasoT sawsKH.yrbie 



KpwBbie, orpaHMMMBatoiiine BbinyKJibie nonepenHbie cenenvm 
npeAnonaraeMoro a6cop6epa m nawinbi. 

Cyii4HOCTb M3o6peTeHMfl noacHHeTCH cxeiwow ycrpoMCTBa c 12 
jiaiwinaiwiw ((|>wr.5) w noTOKOM, paBHbiM noToicy b npoTOTune c 48 naMnaMM. 
Ha dpur.6 nonepeMHoe ceMeHMe noKa3aHO yBenimeHHO. 

OCHOBHbIMM KOHCTpyKTMBHbIMM 3JieMSHTaMW COJlflpWfl HBJlfllOTCfl: 

BepxMKanbHO opueHTHpoBaHHbiw Kopnyc 4 c ABepbio 5, n 
ntOMMHecueHTHBix JiaMn 1 A** 3arapa, ycraHOBJieHHbix c paBHbiM 
ymoBbiM luaroM BOKpyr o6inew ocm, HBnniomeMC* b to >Ke BpeMfl ocbio 
corwpws, napa/uiejibHO ew m Ha pbbhom yAaneHMM ot Hee. Me*Ay 
Kopnycowi 4 m JiawinawiM 1 HaxoAMTC* 3epKajibHbiM pecJwieKTop 3 , 
npeACTaBrmK>mwii co6om umjimhap, coochmm c Kopnycowi m coctohiumm 

M3 2n MepeAyK)U4MXCyi yMaCTKOB SBOJIbBeHTHblX MMJlMHAPMMeCKMX 

noBepxHOcreii Asyx bmaob . 

ynacTKM noBepxHOCTM nepBoro BMfla pa3MemeHbi HenocpeACTBeHHO 
3a jiawmaMM 1 ( KpwBa« Brfl, <t>wr.6 ), m npeACTaBrmtOT co6ow nacrb 

r 

3BOJ1bB6HTHOM LlMriMHApMHeCKOM nOBGpXHOCTM 06pa30BaHH0M 

nepeMeiMeHweM npaiwioM napannenbHO ocm co/wpufi BAonb 
9 Bon b BeHTbi 33MKHyTOM kpmbom, orpaHHMHBatomeM Bbinyicnoe 
nonepeMHoe csmghms .naiwnbL 

YMacTKM noBspxHOCTM BToporo BMAa pa3MemeHbi wiejKAy naMnawiw 
(KpHBan ABB dpwr.6), v\ frenflKrrca nacrbK) aBOJibBeHTHOM 
UnriMHApuMecKOM noBepxHOCTM o6pa30BaHHOM nepewiemeHneM npawiOM 
napaiuienbHO ocm coji*pmh BAonb sBonbBeHTbi BbinyicnoM 3aMKHyroM 
kpmbom, orpaHMMMBatoiMew nonepeMHoe ceneHMe ycnoBHoro 
a6cop6epa. 

YnacTKM nepBoro m BToporo BMAa nnaBHO conpflnceHbi b xonKe B. 
BnaroAaps TOMy, mto Hopwanb k asonbBeHTe, no onpeAeneHMio, 
flBJineTCfl KacaTenbHOM k aBoniOTe, npeAJisrsewisa qbopws OTpsacsTenfl 



o6ecnemiBaeT ksk nonHbitf bwxoa i/isnyHeHM*, npeAorepama* 
oTpa?K6Hii6 o6paTHO Ha nawiny , TaK w noiiHoe oTpa?KeHMe Ha a6cop6ep 
BcexnyneM He nonaBinnx Ha Hero HenocpeACTBeHHO ot nawinbi. 

npeAJio>KeHHbiM BepTMKanbHbiM cojwpnw viMe&r Kflfl 6jim3kmm k 

100% . OTiwieTMM, mto Kllfl coji*pm* 3aBMCMT ot HMcna nawin, TaK kbk 
MacTb nyneM nomoiMaeTC*, nonaAa* Ha flpyme Jiaiwinbi . TaK An* 
MAearibHoro pecfcmeKTOpa coji*pmm c 6 JiawinaMi/1 MiwieeT Kllfl = 98,4%, 
con*pnw c12 nawinaMii - 89.2% , a con*pi/M c 16 jiawinaMM - 79,7%. 

An* nonyMeHMfi aHepreTMMecKoro noTOKa paBHoro noTOKy b npoTOTune 
AOCT3TOMHO 12 xiaMii Tom *e MOU4HOCTM, T.e. peanM3amia none3HOM 
MOAenM no3BOJifieT cHM3MTb noTpe6neHne axieiopoaHeprMM 3,6 pa3a no 
cpaBHeHMio c npoTOTunoM, npn coxpaHeHMM npe>KHeM BejiHHMHbi noTOKa 
yc|j-M3nyHeHMfl. 



cDopiuyjia H3o6peTeniwi 



ycrpoMCTBO aji« yjibTpactJMoneTOBoro o6nyHeHM?i kohchwx rokpobob 
MenoBeKa - conapMM BepTWKanbHbiM, coAepacamee 3aiwiKHyTbiM no 
nepuwieTpy, uwriwHAPWHecKMM Kopnyc c ABepbio, n ntoMMHecueHTHbix 
naiuin p,na 3arapa, ycraHOBJieHHbix BHyTpw Kopnyca c paBHWM ymoBbtwi 
maroM BOKpyr o6unew ocw, aBiintowewc* b to we Bpewifi ocbio cojihpmh, 
napajiJie/ibHO e* m Ha paBHow yAaneHnw ot Hee, m UMnMHAPMMecKMM, 
coocHbiw c Kopnycow, LienbHbiS* wnw c6opHbiw, aepKanbHbiM pectmeicrop, 
pa3MeineHHbiw Me>KAy nawinaMM m Kopnycow, o-mi/maKHUMMC* Tewi, mto 
pecfcneKTop coctomt m o6teAMHeHHb!x b nwnuHAP 2n HepeAy»omMXca 
ynacTKOB 3BoribB6HTHbix uMJiMHAPHMecKMx noBepxHocreM AByx bmaob, 
3BoriK)TaMM kotopwx BbicTynaK>T sawiKHyrbie KpuBbie, orpaHMMMBatomwe 
Bbinyioibie nonepemnbie oeMem/m naiwinw m a6cop6epa. 

YMacTKM noBepxHOCTM nepBoro BMAa pa3iwiemeHbi HenocpeACTBeHHo 3a 
jiawinawiM m npeACTaBnaiOT co6om nacTb 3BonbBeHTHOM mifiMHAPMHecKow 
noBepxHOCTM, o6pa30BaHHOM nepewemeHMewi npflwiow napannenbHO 
ocm conapH* BAOJib ssojibBeHTbi 3awKHyTOM kdmbom, orpaHMMMBatomew 
nonepeMHoe ceneHMe JiaMnbi. 

YMacTKM noBepxHOCTM BToporo BMAa pa3MeiMeHbi we»Ay naMnawin 

M «BJiaK>TCfl MaCTbK) 3BOJlbB6HTHOM UtOTI/IHAPHMeCKOM nOBSpXHOCTW , 

o6pa30BaHHOM nepeMemeHnewi npawiow napannenbHO ocw ycTpowcTBa 
BAOJib sBonbBem-bi saMKHyrow kpmbom orpaHMHUBatomew nonepeHHoe 
ceneHMe a6cop6epa. 
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(puz. 1 1lbyMepHan pacnemHiiH Mode/ib 
co/wpuu depmuKa/jbHbiu. 
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<Puz. 2 Xapaanep aabucumcmu OenunuHbi yzna a v . nod KomopbiM dudeH 
adcopdep us moHKU Haxodmeuc* ho nobepxHoanu mem cbenetm nmnbi 

am yz/iodou KoopduHamu imou moHKU 
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<Puz. 3 CxeMa npoxoxdeHun Mexdy naMnmu nyneu 
ompaxmwix peQ/ieKmopoM. MQyMepHan pacHemHW Mode/ib. 
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0U2. 4 Xapoxmep 3abucuMocmu Qe/iunuHbi yz/ia nod KomopuM buden 
npocbem Mexdy naMnoMU U3 moHKU ho nodepxHocmu menu cbeneHun nanny. 




<Puz. 5 Cxem depmuKanbHOZo conftpun. 



A- A 




cpuz. 6 Cxetia nonepenHozo ceneHU* bepmumnbrnzo compm 



PE0EPAT 

M3o6peTeHMe othocmtch k m eA m M"i hckom tsxhmkg, a wwieHHO, k 
cBeTOoonyMaiomMM ycrpowcTBaM TepaneBTMMecKoro Ha3HaMeHM* 
Mcnonb3yeMfaix An* neMeHiia kojkhwx 3a6oneBaHWM, reHepaunn BMTaMMHa 
D 3 1/1 npocfcH/maKTMKM oCTeonopo3a, a TaioKe mowst npMMeHHTbca b 
canoHax KpacoTbi m CTyAM*x 3arapa b KOCwieTMMecKMx i*enax. 

TexHMMecKow 3aAaHeM, Ha peiueHMe kotopom HanpaBJieHO 
M3o6peTeHwe, HBn*eTCfl yBenwMeHne Knfl ycTpowcTBa. 

nocraB/ieHHaa 3aAana pewae-rca nyTewi yMeHbiiieHM* micna nawn 
AO n w 3aiwieHbi rnaAKoro KpyroBoro umiMHAPMMecKoro OTpa>KaTeJi* Ha 
OTpawaTenb , coctohuamw M3 o6"be a m He h h bix b eAWHyio noBepxHOCTb 2n 
MepeAy»oii4MXCfl ynacrKOB sBonbBeHTHbix miJiMHAPWHecKHX 
noBepxHOCTew AByx bmaob, 3BonioTaMi/i Koropbix BbicrynaiOT 3awiKHyTbie 
KpuBbie orpaHMHMBaioiniie BbinyKJibie nonepenHbie ceMeHMa 
npeAnonaraeiwioro a6cop6epa m Jiawinbi, h pacnono>KeHHbiM wieawy 

jiaMnaMM m Kopnycowi . 

PeanM3auHfl none3HOM MOAenw no3BOJiaeT cnmmb noTpe6jiaeMyto 
snetcrpMHecKyio MomnocTb BepTMKanbHoro conapM* b Tpw-MeTbipe pa3a 
npw coxpaHeHMM npe>KHew BejitiMMHbi noTOKa y<£-M3nyMeHMH. 



